At the turn of this century a young diabetic was lucky to survive two years from the time of diagnosis. The advent of insulin dramatically changed this gloomy prognosis, but as diabetics survived longer other devastating complications of their disease became apparent. In middle age the death rate among diabetics is two to six times that of the general population, and this increased mortality is largely accounted for by cardiovascular and renal disease.' In particular, young women appear to lose their sex's usual protection from cardiovascular disease. The overall mortality is such that 56% of a cohort of young diabetics were dead 40 years after diagnosis of their disease compared with only 10% of a control population: just under a third of the deaths were from uraemia and a quarter from a cardiovascular event.2 Furthermore, diabetes remains the most common cause of blindness in Britain among people below retirement age.
At one time even those diabetics lucky enough to survive were thought to face an inevitable prospect of complications affecting the eyes and kidneys.3 In practice, however, follow-up studies have shown that at least one-third of long-surviving diabetics are free of retinopathy and over four-fifths from incapacitating complications. autonomic neuropathy preventing the tendency to flush. Other studies of insulin-dependent diabetics have shown no conclusive association between histocompatibility antigens and retinopathy, but the control data may have been inadequate. 13 The suggestion that such diabetics with coexistent thyroid disease are particularly prone to retinopathy has not been confirmed.14 Proteinuria apart, there is no single factor which consistently identifies high mortality in diabetics. Hypertension is rare in patients with longstanding diabetes4-6; one prospective study found that hypertensive diabetics had a higher mortality than non-diabetics with comparable blood pressures,'5 but another study did not.16 In practical terms, hypertension is important and should be treated, especially if diabetic nephropathy is present, since a high blood pressure accelerates the decline in renal fimction.'7 Few obese diabetics are found among long survivors," and leanness may be related to the low insulin dosage,51718 normal triglyceride concentrations, and increased insulin sensitivity '8 Finally, there is actual drowning itself, but even here diagnostic difficulties abound. The older forensic textbooks described froth at the mouth and nostrils and filling of the air passages. The lungs were heavy, waterlogged, and overdistended. These appearances are often absent. The condition of "dry-lung drowning" is common, where no excess fluid is seen in the air passages or lungs at necropsy. In fact, there may be nothing obvious at necropsy apart from non-specific signs of immersion. The difficulties presented by drowned bodies are often compounded by a considerable degree of postmortem decomposition, which obscures any classical signs, even if they were originally present. Sinking of the body, its movement in currents and tides, and the sometimes remote locale, may all delay recovery of the body until putrefaction is far advanced, making a diagnosis on pathological grounds quite impossible.
These problems have led pathologists to devise techniques that might improve their ability to confirm a presumptive diagnosis of drowning. Only one has been relatively successful and even that is controversial. Many promising ideas have been completely discredited by critical review. These depended on the premise that in drowning fluid and electrolytes are transferred across the respiratory interface. Gettler's test purported to prove drowning by measuring the chloride content of plasma in both the right and left cavities of the heart. In theory the massive absorption of water in fresh-water drowning should appreciably dilute the electrolyte on the left side of the heart. Unfortunately, the theory was not borne out in practice. Postmortem diffusion of electrolytes ruined any chance of picking out a significant difference in atrial blood samples, even when the body was examined soon after death. Similar tests using magnesium and other ions as markers were equally unsuccessful.
The only method that is still advocated depends on the recovery of diatoms from the body. Diatoms are unicellular algae with a siliceous shell found in both fresh and salt water; they have many varied shapes, some species being specific for a particular environment. The rationale of the test for drowning depends on the aspiration of diatom-containing water into the lungs. This can occur passively in a dead body falling into water, but the diatoms would not then proceed further than the lungs. If the victim were alive in the water, however, large numbers of diatoms would penetrate the alveolar walls and be carried by the blood stream to distant organs. At necropsy, with strict safeguards against contamination, tissues such as bone marrow, kidney, liver, or even blood itself can be sampled and subject to acid digestion, which will allow the diatoms to be recovered and identified under the microscope.
The test is attractive in theory, but some critics have been doubtful about its reliability. A recent review2 from the Home Office Forensic Central Research Establishment at Aldermaston included some foreign contributions not previously available to English readers. The main criticism of the diatom test is that the plankton may also be found in control tissues from necropsies on non-drowned bodies. Controversy continues about the frequency and quantity of this spurious contamination. Should the consensus of opinion finally show that diatoms cannot reliably be stated to have come from aspirated water then this attractive technique becomes of little value.
